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III. CHRONIC BRONCHITIS: CONCURRENCE OF CIGARETTE SMOKING 
INHALATION OF POLLUTANTS AND INFECTION 


Chronic bronchitis is a clinical disorder characterized by / '• 

excessive mucus secretion. It may appear concurrently with pulmonary 7 
emphysema, so that the major problem in the diagnosis is to establish > 
that bronchitis is the predominant disease. -.7 V . v . : .. 

As in pulmonary emphysema, cigarette smoking is one of the 
risk factors in the pathogenesis of chronic bronchitis. Two other risk r ; 
factors, air pollution and infections, are discussed in this section. At 
the present time, it is not possible to rank these risk factors in the 
order of their importance. 

The primary concern of this section is chronic bronchitis. The 
literature on postmortem, clinical and animal investigations relating to. 
chronic bronchitis is reviewed here. Three bibliographic lists are 
appended: 

No. 6. Chronic bronchitis: general aspects. 

No. 7. Bronchial carcinoma. 

No. 8. Air pollutants and lung disease. • ’ \ 

The early cellular changes in the bronchial mucosa and secretion in ^ 

O ’ 

chronic bronchitis have been confused with metaplasia, so that it is ^ 

Cl 

important to exclude consideration of neoplastic disease from the pfc 

■ ■ 8 . 


following paragraphs. 
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in 35 heavy smokers, but there was no difference between 23 
nonsmokers and 15 moderate (13ss than 20 cigarettes/day) smokers 
(Thurlbeck et al ., 1963), A similar conclusion was arrived at in. 
a larger group of cases, also in Canada like the previous group 
consisting of 40 nonsmokers and 111 smokers, including 58 heavy 
i smokers (Thurlbeck and Angus, 1964). In another group, reported 

from England, the mean percentage volume of bronchial mucus glands was 
significantly greater in 106 smokers than in 73 nonsmokers (Dunnill 
and Ryder 19.7-1; Ryder et al. , 1971) . In a smaller group* from Ohio, 
there was no difference in percentages of such glands between 11 
smokers and 13 nonsmokers (Sobonya and Kleinerman, 1972). Idt> 
et al. (1959) reported that percentages of goblet cells increased in 
light smokers but decreased in heavy smokers. ’ 

~ Squamous metaplasia of bronchial epithelium is commonly seen 

in various pathologic processes as a result of atypical epithelial 
regeneration. In 128 unselected autopsies, the general incidence of 
metaplasia was 32%; the highest incidence was 71% in patients with 
primary lung carcinoma and the next highest was 41% in patients with 
chronic inflammatory disease of the lung. In the same group, 39% 
of nonsmokers had: metaplasia and 45% of smokers had a similar epithelial 
change (Weller, 1955). The subsequent reports show the incidence of 
metaplasia to be as follows: . 
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Auerbach et al. (1961; 1962a, b; 1968)have reported their .* -~-4\ 

results in terms of nature of the nucleus relevant to neoplastic changes. .:X' •, 
Their observations did: not include those relating to bronchitis. 

The incidence of goblet cell metaplasia is about equal in smokers 
and nonsmokers (Karpick et al. , 1970). The proliferation of epithelial 
cells has been reported in the palate (Chapman and Redish, i960) and 
larynx (Ryan et al., 1955) of smokers. 
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Chronic bronchitis diagnosed clinically by measurements of 
lung function is seen both in smokers and in nonsmokers. Simonson 
(1965) reported a series from Sweden consisting of the following: of 
30 males, 2 were nonsmokers and of 35 females 5 were nonsmokers. ■" 
Half of the patients reported some allergy connection and one-third were 
exposed to dusts in their occupations. • 

A coordinated study in four Canadian cities included 216 patients 
with chronic bronchitis, 2 of whom were nonsmokers. In the follow-up 
data of the Toronto group, although the patients as a whole showed a 
decrease in ventilatory function and in diffusing capacity, 10 of the 44 
patients had stopped smoking and a further 6 had reduced their cigarette 
consumption (Bates et al., 1966). No detectable improvement occurred 

following the reduction of smoking. 1005051362 

Of 260 patients with chronic bronchitis reported in Germany there 
was a higher proportion of nonsmokers than in other countries. Wendel 
(I 968 ) counted 66 of these patients who were nonsmokers. In England, 
Simpson ( 1965) reported that 18 out of 157 patients were nonsmokers, and 

V,' 

Caird et al, (1972) stated that out of 47 patients 18 were nonsmokers. In 
Egypt, Megaked (1966) reported that 8 out 65 bronchitic patients were non- 
smokers. In the United States, Massaro and Bottoms (1967) noted that 









27 out of 327 patients were nonsmokers. The overall incidence of 
nonsmokers in all these reports is 13% of bronchitic patients. 
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Reports from Japan (Shiota etal., 1966), the United States 
(Burrows and Earle, 1969. J ^Brinkmann and Block 1968, 1972) and 
England (Jones etal., 1967; Fletcher, 1968) indicated a high incidence 
of smokers among patients with chronic bronchitis but the exact 
figures were not given. • 

I: ■ . ■ . h-, : - . ■ , ■ 

I Bronchial biopsy has been performed inpatients with yj': 

chronic bronchitis. There was a higher incidence of mucus gland 
hypertrophy in smokers than in nonsmokers (Megahed etal., 1967). 

A few patients with regional bronchitis have been described but the number 
is too small to allow evaluation of significance of smoking (Anthonisen 
et al., 1968; Niewoehner etal., 1972). 
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III-C. EXAMINATION OF SPUTUM 
There is an increase in the amount of expectoration in patients 
* with chronic bronchitis. The observations relating to cigarette smoking 
• consist of the cellular components of the sputum. Vassar et al. ( i960) 
reported an Increase in fluorescent histiocytes in the sputum of cigarette 
V smokers which were absent in that of nonsmokers. They suggested that the 
fluorescence might be due to the presence of polycyclic hydrocarbons 
bound to the lipid in the cytoplasm of the histiocyte. Roque and Pickren 
(I 96 S) performed a histochemical study of lung biopsies. In the histio¬ 
cytes {also known as alveolar macrophages) of smokers, there was a 
loss<of oxidoreductases and hydrolases that was directly proportional to 
the amount of fluorescent material stored in the cells. 

'' Masin and Masin (I 966 ) examined sputum specimens and 

observed an increase in the proportion of lipophages in the smokers as 
compared with the nonsmokers. They explained the difference as due to 
a combined effect of irritation'of the alveolar lining, increased turnover 
' of alveolar cells with increased injury to macrophages and shift in the relative 
proportion of lipophages. Alveolar macrophages obtained by endobronchial 
lavage of cigarette smokers and nonsmokers were examined with the 
electron microscope (Pratt et al . t 1971). In smokers the inclusions are 
heterogeneous and measure from 0. 1 to 20 p in diameter; the inclusions in 
nonsmokers are mostly round or oval and measure from 0. 1 to 2.0 p. 

There is an increase in> incidence of metaplasia of bronchial epithelial 
cells in the sputum of smokers (Robbins, 1966; Fullmer, 1968; Nasiell, 

1968; Rimingen, 1968)- Since metaplasia also occurs in nonsmokers, it is 
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not possible to attribute to smoking the presence of cells thus affected. 
Fullmer et al. , (1969) observed an increase in incidence of bronchial 
and bronchiolar spirals, fibrils and casts in smokers who were suffering 
from chronic bronchitis as compared with nonsmokers. 

The other techniques for the examination of sputum concern 
sputum purulence (Miller, 1963), protein turnover (Bonomo and D'Addabbo, 
1964), electrolyte content (Nicolas, 1964) and concentration of neuraminic 
acid (Reid, 1967). The influence of smoking on these parameters has 
not been investigated. - 
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III-D. AIR POLLUTANTS AS A RISK FACTOR V;> 

The role of air pollutants in the pathogenesis of chronic 
bronchitis is discussed in the articles listed in bibliographic list no. 8. 
jBriefly, the association of this condition with air pollutants is similar to 
. that with cigarette smoking- There is a parallel relationship between 
the incidence of chronic bronchitis and either the degree of pollution in , 
the air or the amount of cigarette smoking (Anderson 1962). 

• The incidence of chronic bronchitis in the general population 

has been correlated with the following indices of air pollution. Fairbairn 
and Reid (1958) reported that among London postmen disablement v - 

and death were related to the frequency of fog and presumably the level 
of air pollution. Schoettlin (1962) observed that the prevalence of chronic 
bronchitis among elderly males was higher among those- exposed to five 
occupational factors: cooking fats, gasoline and oils, coal dust and weldin 
fumes. Among American male college students the incidence of chronic 
bronchitis detected by evaluation of respiratory function was correlated 
significantly with ambient temperature (Spodnik et al. , 1966). Levels 
of sulfur dioxide in the air showed a positive correlation with incidence 
of respiratory illness in the United Sta-tes (McCarroll et al ., 1967; 

Heimbach, 1971). 1005051368 

The importance of air pollution and cigarette smoking has been 
assessed by some investigators. Winkelstein (1969), Motley (1971), T 
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Motley and Yanda (1966) and Cohen et al . (1972) have the opinion that 
cigarette smoking is more significant than air pollution in causing chronic 
bronchitis. Their evidence is not based on a comparison with subjects 
free from exposure to pollutants. The experience, of Phelps and Koike 
(1962) in the Tokyo-Yokohama episode of asthmatic.bronchitis'is unique 
in that American soldiers who were heavy smokers were exposed to air 
pollutants. After they were transferred to the United States, although 
they continued smoking, their bronchitis was relieved. In this episode, 
air pollution is more important than cigarette smoking in causing bronchitis. 
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■ . , t .. III-E. INFECTION AS A RISK FACTOR 

-.. ^--'v. s 7ir> !: .- The basic lesion* in 1 chronic bronchitis is inflammation, which 
is largely due to pathogens. The infectious process may either be the 
..* primary cause of the inflammation or may supercede the initial irritation 
j of the bio nchial mucosa by chemical substances. There are defence 
' mechanisms which protect the bronchial passages from bacterial or 
viral infections (see reviews by Green, 1968 a, b, and Rylander, 1969)*. The 
process of clearance of bronchial passages is accomplished by the ciliated 
epithelium and the mucus - secreting goblet cells. The effect of cigarette 
smoking on mucociliary clearance is discussed in Section VI. The next 
. paragraphs discuss the influence of cigarette smoking on the bronchial 
:infections, which in turn would lead to chronic bronchitis. *. 

The incidence of the common cold is not higher in smokers than 
in non smokers (Kler, 1945). Amon 143 allergic subjects between 18 and 
. 35 years of age, who were challenged with infectious secretions taken from 
. patients with a common cold, 45% developed colds as compared with 31% 

. among 693 nonallergic individuals, who were inoculated in the same way. 

< Amonjboth groups of subjects, 35% of smokers and 34% of nonsmokers 
developed colds, indicating that smoking did not influence the susceptibility to 
the common cold (Dowling et al. , 1957)'. This is the most important 
evidence that smoking does not increase the susceptibility to the common 


Prevalence studies have produced the opposite conclusion. On the 
basis of symptoms of acute repiratory infections, the following groups show 
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a higher incidence among smokers than nonsmokers: 118 adults residing ' " 

in Cleveland (Boake, 1958); 175 student nurses in Canada (Parnell etal., . 
1966); 191 high school students in New Jersey (Haynes etah, 1966); 

1, 811 male college students in South Carolina (Finklea et al., 1969). 

There are other observations relating to the influence of smoking 
on die incidence of bronchial infections. Air pollution has been shown by 
Douglas and Waller (1966) to relate to frequency of respiratory infection in v r 
children residing in London. The antibacterial activity of the saliva is 
enhanced by thiocyanate ion which may be absorbed from cigarette smoke 
(Courant, 1967). Patients with pulmonary emphysema show an elevation of 
immunoglobulin A(Ig A) in the blood, which has been interpreted as a 
sign of the presence of bronchopulmonary infection (Biegel and Krumholz, 

1968). The concentration of immunoglobulin A in the saliva is also 

elevated in patients with chronic pulmonary disease, but this was not 

influenced by cigarette smoking (Lewis etal., 1970). In the same study 

cigarette smoking suppressed production of immunoglobulin A in the 

saliva of normal subjects. These observations on immunoglobulin do 

not explain the association between cigarette smoking and respiratory infections 
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III-F. ANIMAL EXPERIMENTS RELATING TO CHRONIC BRONCHITIS 


4S&' ■>... 

r 


: .’.There is no available model in the laboratory which mimics 


.U , »X~ ■'• <¥'•- , 

V *'* . i 


the pathological and functional features of the human form of chronic 


.yi/’ ■':■£/■ x u'*«-.■% '*’**'y.i 
’ : : ■ ■;/ 


bronchitis. The reported experiments pertain to one of several underlying 


processes in chronic bronchitis, such as mucus secretion, bronchial 


^•epithelial changes, nature of the alveolar lining and the influence of 


, infection (see reviews by Pattle, 1958, 1965 and Green* 1968 and 1969)* 


There are no reported measurements of pulmonary function in these 


animals to validate the claim that the experiments can be applied to 


: :> -- a ^ 




elucidate the effects of cigarette smoking in man. 




1. Rabbit. Proetz (1939) reported the first observations on the 


effect of cigarette smoke on the airways of the rabbit. By visual examin¬ 




ation he noted the accumulation of tar, chiefly in the nasal cavity. Holland 


et al. (1958, 1963) impregnated cigarettes with radioactive arsenic to 


;v % ; ■ a trace absorption of smoke in the rabbit. Exposure for one to two years 


caused pathological changes in the respiratory epithelium of the nose and 


tracheobronchial mucosa, but no measurements were made prior to 


sacrificing the animals. The remaining observations in the rabbit relate 


to the alveolar macrophages investigated in vitro (Heese and Myrvik, 1967; 


Myrvik and Evans, 1967; Weissbecker et al.,, 1969)* The water-soluble 


constituents of cigarette smoke depress protein synthesis in rabbit alveolar 


cells (Yeager, 1969). The depressant action of cigarette smoke on phagocytic 


activity of alveolar macrophages may be prevented by gluthathione and 


cysteine (Green and Carolyn, 1967; Green* 1968 a, b). 
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2, Guinea pig . Rylander (I 968 , 19&9) used the guinea pig to 
investigate the pulmonary defence mechanism against airborne bacteria. 

■ Animals exposed to cigarette smoke showed a reduction in the number of 
radioactive bacteria killed, as compared with the controls. This was 
‘' interpreted as an effect of smoke on the mucus flow*which clears the 
j lung. There was no difference in the reduction of viable bacteria, indicating 
that the efficiency of the bactericidal mechanisms had not been impaired. 

In a subsequent report, Rylander (1971) described a reduction in the number 
of free lung cells in the fluid used 1 for lavaging the airways. However, after 
two to four weeks of exposure there was an increase in the number of 
macrophages. This biphasic response indicates a tolerance to the reduction 
;/ of cells in response to cigarette smoke. An increase in the number of pul¬ 
monary cells from chronic exposure has been reported by Flint et all (1971) . 
The depression of oxidative phosphorylation of pulmonary cells noted > 

by Kyle and Riesen (1970) after 2 1/2 days 1 exposure needs to be examined 
in animals exposed for several v/eeks. 

3. Rat. Exposure of the rat to cigarette smoke for six weeks 
produced an increase in the number of goblet cells in the trachea and 
intrapulmonary airways (Lamb and Reid, 1969) * The effect cannot be 
induced by inhalation of extremes of temperature, indicating that this is not the 
important factor in smoke which increases the number of goblet cells 

(Jones et alL , 1971). The addition of phenylmethyloxadiazole to the tobacco 

protected the rat from the increase in goblet cell count. This was the first 
effective means of protection found against changes produced in bronchial 
epithelium by tobacco smoke ( Jones et al., 1972). The condition of pulmonary 
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macrophages in response to air pollutants other than cigarette smoke 
has been studied by Gross et al. (1969)* 

'4. Mouse. Leuchtenberger et al. (1958, I960) and Leuchtenberger 
and Leuchtenberger (1965) reported the cytochemical and cytological 
alteration in the bronchi of mice exposed to cigarette smoke. The presence 
of bronchitis was diagnosed by appearance of proliferative epithelial changes 
and metaplasia. These changes relate to carcinogenesis rather than to 
bronchitis. There is a decrease in bacterial clearance following an acute 
exposure to cigarette smoke (Laurenzi et al. , 1963). There is an increase 
in susceptibility to naturally acquired infection of the respiratory tract in 
mice exposed to cigarette smoke (Wynder et al. , 1968) . In experiments 
on mice challenged with Klebsiella pneumoniae or Diplococcus pneumoniae. 
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IV. PULMONARY EMPHYSEMA-BRONCHITIS COMPLEX 


Pulmonary emphysema-bronchitis complex, also known as chronic 

obstructive pulmonary disease, is discussed in this section separately 

from the sections dealing with its individual components (Sections II and 

III). It has been the practice of the United States Public Health Service 

to base their mortality statistics on a combination of pulmonary emphysema : 

and chronic bronchitis even though separate death rates are available. It t . .. 

appears that combining the two entities under a single name has improved 7 

the results of statistical analysis in establishing the high incidence of 

deaths from pulmonary disease among smokers as compared with nonsmokers. 

The publications relating to the pulmonary emphysema-bronchitis complex 
•contained - 

are'/. in additional bibliographic lists as follows- 1 . 

No. 9* Pulmonary emphysema-bronchitis complex: etiology 
and pathology. 

. No. 10. Pulmonary emphysema-bronchitis complex: clinical 

studies. • 

-Most of the publications in the above-mentioned lists emphasize 
the difference between the two entities, but the practice of combining 
both in mortality statistics has not been discontinued in the United States 
and has also been adopted in foreign countries. 
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IV-A. MORTALITY STATISTICS IN"THE UNITED STATES 
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In 1958 Dorn reported the mortality experience of male policy 
holders of U. S. Government Life Insurance during the 2 1/2-year 
period 1954-1956.. The death rate for persons who had; smoked regularly 
was 36% greater than that for persons who had never smoked. Expressed ' 

in another way, with 1.00 as the death rate of nonsmokers, , that of y; 

•••••••• •: • V V ■ • ' ■ V-'- ' ' 

smokers was 1.36. The mortality ratios for the diseases of the lung : , - 

were as follows: cancer of the lung, 9«85, chronic obstructive pulmonary 
disease, 3.27. It was on this basis that the United States Public Health 
Service founded their conclusion that cigarette smoking causes cancer of 'v- . 
the lung and chronic obstructive pulmonary disease. The mortality ratio of 
deaths from coronary heart disease was 1.63 and it is on this lower ratio that 
cigarette smoking was regarded as a risk factor. It will be noted : that the 
mortality ratio of chronic lung disease is closer to that of heart disease 
than to that of lung carcinoma, so that it would have been more logical to 
draw a similar conclusion for chronic lung disease and heart disease. The : > 
subsequent publications of Dorn (1959, i960, I 96 I), Kahn (I 96 I) and Weir and 


Dunn (1970) recounted these mortality ratios and called attention to the 
declining death rate from disease of the respiratory system since 1900 
(from 26% in 1900 to 8% in 1959). However, during the past decade the death 
rate increased significantly for a group of chronic respiratory diseases. 




including chronic bronchitis, emphysema, fibrosis and pneumonia 
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■ 'ri;i;; The second mortality study, in which 1, 078, 894 persons were 

enrolled, was conducted by the American Cancer Society in 1959 and I960. 

. The mortality rate was higher for smokers than for nonsmokers. The 

' mortality ratio for the pulmonary emphysema-bronchitis complex among 

.Hammond and Horn, 1958; 

” smokers as compared with nonsmokers was 3.27 (Hammond, 1959,.- 1964,, ' 
rv^v; : 1966). The details of the statistical analysis of the mortality figures are 



.: r y ' contained in the publications relating to Smoking and Health . The regional 
•’ analyses have been published separately for Georgia (Hammond and Letton^ 

■1965)-, Illinois (Hammond and Street, 1964), Iowa (Hammond and; Stocks, 

1964), ‘Kansas (Hammond etak , 1964), Minnesota (Hammond et al. , 1965), 
' Missouri (Hammond and Wilson^ 1965), New York State (Hammond' et al. , 

. 1965), and Ohio (Hammond and Gerber, 1965). The similarities in the 




% 


mortality statistics of these areas have been emphasized but their 


.. i 




dissimilarities have been ignored. 
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.. . - IV-B* MORTALITY STATISTICS IN FOREIGN COUNTRIES 

-V The frequency of fatal chronic pulmonary disease varies in 

7 ; different countries (Reid and Fletcher, 1971). There is a wide range 

V' ; ‘" .. 

{ - in the sex ratio of death in males and females, from 2.0 in Japan to 9*9 
1 in Finland, with Canada, Great Britain and the United States between 
the extremes. These variations do not relate entirely to differences in 
cigarette consumption but indicate the association of other factors, some 
identified and other sunidentified. 

1. Canada. A questionnaire sent to 92, 000 veterans from 1956 
^‘'' v "• - T ' from pulmonary disease . ;* ■ '. 

to 1962 revealed a higher death rateyamong both smokers and nonsmokers 

a, b, c 

■V;.-. (Canadian Department of National Health and Welfare, 1966; Best ct al. , 1967). 
The mortality ratio for all smokers as compared with nonsmokers was 1. 33. 

The ratios for specific diseases were as follows: lung cancer, 14-91; 
bronchitis and emphysemai, 8. 71; and coronary heart disease, 1. 60. The 
results of this survey were included in the report of the United States 
Public Health Service. As in the United States, an increasing number of 
deaths in Canada during the past decade have been due to chronic obstructive 
disease. The provincial statistics vary in the assignment of deaths 
due to pulmonary emphysema. Manitoba having the highest proportion of 
deaths caused by emphysema and Ontario the highest proportion of deaths due to 
chronic bronchitis. Cigarette consumption when expressed per person. 

(15 years of age and over) does not correlate with the distribution of chronic 
pulmonary obstructive disease (Anderson, 1963, 1968). 
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2. Great Britain. The results of a questionnarie sent to 

* 59 , 600 physicians indicate a relationship between cigarette smoking and 

: mortality rates (Doll and Hill, 1964 a, b). A total number of I'll physicians 
b"\ . ■ . .. .'. ... ' • 

died of chronic bronchitis. The standardized death rates per I, 000 were 

' |as follows: all men, 0 . 34; nonsmokers, 0.05; all smokers, 0.37; cigarette 

smokers, 0.51; mixed smokers, 0 . 33 ; and pipe or cigar smokers, 0.15. 

The death rate of smokers is higher than that of nonsmokers. It was 

recognized by the authors in. an earlier report (1956) that some of the 

excess mortality among cigarette smokers might be due to a tendency 

to diagnose chronic bronchitis rather than some other respiratory disease 

in patients with a chronic cough. ... ; ; 

3. Israel. The mortality statistics attributed to chronic bronchitis 
or to emphysema from i960 to 1964 have been reviewed by Cohen {1967). 

There has been a rise in such deaths, which are more frequent among immigrant 
from Africa and Asia than among those from Europe. The author attempted 

to relate the differences among immigrants to smoking habits surveyed'in 
1958. The heavy smokers, those using more than 20 cigarettes daily, 
constituted 27% of all smokers emigrating from Asia and Africa, and 



b - ’ 


17% of those from Europe. The interpolation of results from another decade 
has been questioned. Cigarette smoking is not the most important factor 
accounting for the'difference, because the frequency of lung cancer did not 
show a parallel distribution. The author concluded that the incidence 
of malnutrition and infection among immigrants from Asia and Africa is a 
more important factor in contributing to the higher incidence of lung 
disease. 
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.—; IV-C. CRITIQUE OF MORTALITY STATISTICS . . r; -| 

'..-.' 7 . r - : -/' . • " • ■ ."' | 

There are four considerations in accepting the mortality ' ^ 

-• . " ' . ‘ ; ^ 

statistics of chronic lung disease to support the thesis that cigarette •'•' I 

smoking is one of the important causes of pulmonary emphysema, and chronic I 

:.v ■" . . • 

bronchitis. They are as follows: * 

. . . - v ; 

.; 1. Sources of error in filing death certificate. The determination 

, 7% ^ .- --;- ..... .^ ... 

of the cause of death is based on the opinion of the physician signing the ' \:-.~z : +%0\ 


1. Sources of 


error in 




certificate. The postmortem examination and the clinical picture would ' 
establish the diagnosis of pulmonary emphysema or chronic bronchitis. 
However, the majority of the certificates state the cause of death on the basis 
of symptomatology, which may not necessarily identify the cause of death. 

The increase in mortality is dependent to a great extent upon more frequent 
diagnosis based on incomplete pulmonary function tests and symptomatology 




rather than upon a true increase in incidence (Barach, 1964; Barach and 
Segal, 1968; Barach, 1971). For pulmonary emphysema Rosenblatt (1970, 
1972) explained the increase in mortality to be an artifact produced 1 by 
revision of the International List of Causes of Death in 1949, permitting 
emphysema to be accepted as a primary cause of death. The widespread 
publicity given to emphysema in scientific and popular publications and the 
Social Security compensation for disability from emphysema contribute 
to the record of the sudden increase of deaths from this disease. 

2, Influence of air pollution on mortality statistics. The mortality 

, : , . . , . '. V 

statistics for the entire United States have been handled in their entirety. 


vim 
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ignoring important regional differences* There are differences in death 

rates from pulmonary emphysema and chronic bronchitis which relate to 

v:•//•. '•• • • • :" • - '••" .concentrations of 

V /, ‘socioeconomic classes, provided thatair pollutants remain constant 

(Zeidbcrg et al. , 1967). Comparison of mortality statistics in selected 

'£■'areas of the United States with differences in the level of air pollution reveal 

v*r. that environrrental pollutants are important in influencing the death rate 

-' T (\V inkelstein et al. , 1967; Buell et al ., 1967; Hickey et ah , 1967). In 




\ ,v*' 


Great Britain the incidence of mortality rate from chronic bronchitis is 
correlated significantly with the level of air pollution(Fry, 1954; Pemberton 




$**>%.- •-’S-t- :.v- 

: c~. - - - 


iK»r/ 

■ V.w*~ '*i . 


and Goldberg, 1954; Reid, 1956; Crofton, 1965). ; , .. 

v 3* Factors influencing prognosis of chronic bronchitis and pulmonar y 

emphysema. The most widely known factor that influences the prognosis 
y of a patient with chronic pulmonary disease is cigarette smoking. There are 
other factors that are equally important and even more so, such as age, sex, 

- geographical altitude, occurrence of cardiac complications, and extent of 
respiratory insufficiency (Burrows and Farle, 1964; Mitchell et al., 1964; 
Renzetti etal., 1 966 ; SukumalChantra et al., 1 966 ; Renzetti, 1967; Tanner, 


mm 

ip 

■0mm 

Si?# 


I 967 ; AsmundSson and Kilburn, I 969 ; Davis and McClement 1969; Markush, 19.69 


r -:' 


■ I 




The role of each of these factors in determining the longevity of patients with 
chronic pulmonary disease has been determined, but their importance relative tc 
cigarette smoking is not known. ' . 

4. Inherent characteristics of cigarette smokers. It has been stated in 
Section II that smokers may have genetic factors which account for the 
higher incidence of pulmonary emphysema as compared with nonsmokers. 
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> - Although some have been identified, others have not. In a recent study 

the low incidence of pulmonary emphysema among Seventh Day Adventists, 
has been explained largely by the fact that they are nonsmokers {Dysingerand 

‘ Lemon, 1963; Lemon and Walden, 1966). The possibility that members 

-.y-y-y% ’•/.v -■ ...• • r 

of the families of this religious order may have inherited a trait that renders . 

, AVA*. ' .. ' •* * . .. 


. them resistant to pulmonary disease has not been excluded. The mortality 
encountered in alcoholics has been reported to be associated with a high • 


yi-C incidence of smoking (Rankin et al. , 1969). Excessive drinkers are 
> t?:' usually heavy smokers (Bailey et al ., 1969). Although there are known common 
causes-of death in the alcoholic, chronic pulmonary disease is not one of 
' them. Opium smokers develop chronic obstruction (Da Costa et al., 1971, 

:'v; 1972). The extent of alcoholism and drug abuse has not been considered 

in the case of smokers dying of chronic pulmonary disease. 
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